Body measurements of 110 beef cows of 9 breeds (Hungarian Simmental, Hereford, Aberdeen Angus, Red Angus, Lincoln Red, Shaver, Charolais, Limousin and Blonde d'Aquitaine) were taken in December 2004. The absolute, relative measurements and measurement indices moreover correlations between age, live weight and measurements were evaluated and compared for the mentioned breeds. Animals in study were born between 1989 and 2002, kept on the same condition on peat-bog soil pasture at Keszthely. Significant differences (P<0.05) were found among breeds in most of the body measurements. Blonde d' Aquitaine was the heaviest in live weight (638 kg), highest as for the height at withers (142.5 cm), height at rump (146.6 cm) and length of the body (151.5 cm). Limousin had longest measurements as for the length of the rump (47.4 cm) and width of the rump (58.3 cm). Shaver had the longest width between shoulders (52.9 cm) and width of the head (25.1 cm) while Lincoln Red the longest length of the head (52.8 cm). 
Introduction
As in the case of the dairy cattle, it is utterly important to know the body measurements of the beef cattle, too. The body measurement allows us to draw conclusions concerning proportionality and maturity, but it is also in relation to other characteristics (such as live weight). Judging frame size, that is body measurement compared to the average animal measurement of the same breeds, sex and age, is also based on the measureable body measurements (BREM, 1998) ; therefore, besides the above uses, body measurements may also serve as important selective considerations. Based on the conformation, beef production can be better estimated than other production properties. The heritability of the body measurements is relatively high (SZABÓ, 1998; ARANGO et al., 2002a) . According to WILSON (1996) , heritability of the live weight of the mature animal and of the height at rump is 0.47 -0.51 and 0.62 -0.88, respectively, and there is a close (r = 0.80) genetic correlation between the two characteristics. There are numerous references on the body measurements of the breeds both in the national and the international literature (HORN, 1973; GERE and BARTOSIEWICZ, 1979; HOLLÓ and HORVÁTH, 1979; BALIKA and BODÓ, 1984; NEUMANN et al., 1988; SCHRAMM et al., 1989; WOLLERT et al., 1989; PAPSTEIN et al., 1993; HARTJEN et al., 1993; FELIUS, 1995; HORN, 1995; TŐZSÉR et al., 1995; WILSON, 1996; BAUER et al., 1997; POLGÁR et al., 1997 ; VAN MARLE-KÖSTER et al., 2000; TŐZSÉR et al., 2000a TŐZSÉR et al., , 2000b TŐZSÉR et al., , 2000c TŐZSÉR et al., , 2001 SAMBRAUS, 2001; ARANGO et al., 2002a ARANGO et al., ,b,c,d, 2004 . WOLLERT et al. (1987) compared body measurements of 4 genotypes in 1 st and 3 rd calving. The correlation between live weight and height at withers was 0.84, between live weight and height at rump 0.70. SZABÓ (1990) compared 13 body measurements of Hungarian Simmental x Hereford F 1 bulls and progenies from reciprocal crosses at the end of the fattening. The body measurements of Hungarian Simmental x Hereford F 1 bulls were in numerous cases bigger than those of the reciprocal ones; the difference in wither height was 5.4 cm, in width of chest was 11.1 cm. He found no significant differences in the body measure indices, though. ENGELHARDT et al. (1992) have examined the correlation of some measured traits with the tissue components, and between shape traits, fat depths and the precentage of kidney and pelvic fat in two breeds (Simmental and German Black Pied Dairy). Concerning the type forming of beef cattle, several authors (BALIKA, 1990; BODÓ et al., 1997; ARANGO et al., 2004a) point out the fact that in our time the breeders focus on increasing especially the size of the back, the loins and the rump as well as on lengthening the trunk. This breeding intention will in the long run increase the live weight of the mature animal, as well as the wither height (TŐZSÉR et al., 2001) . However new methods, such as photometric MÉSZÁROS (1977) , application of video technology BODÓ et al. (1997) , KMET et al. (2000) , TŐZSÉR et al. (2000c) and KÜHN et al. (2002) are spreading, the traditional measuring tools (measure stich, measuring tape, bow-compasses) are still used for taking body measurements. It is apparent fom the literature on body measurement that there are very few comparative examinations on the various beef cattle breeds. The published data are mostly from technical books, and refer to animals kept in various palces at various times. Based on the aforesaid, the aim of the study was to take some body measurements with traditional methods, to compare the body measurements and body measure indices of some beef cattle breeds. The examinations were made possible by the researches in Hungary at Keszthely, where several beef cattle breeds have been under the same circumstances for years.
Material and Methods
Examination of various cattle body measurements were performed based on the data of the beef cattle population at the Georgikon Agricultural Faculty. The research involved 110 cows of nine breeds (Hungarian Simmental, Hereford, Aberdeen Angus, Red Angus, Lincoln Red, Limousin, Charolais, Blonde d'Aquitaine and Shaver). The measurements were taken in December 2004, at the end of the grazing period. The management and feeding conditions of the animals involved in the research before the examination were the same. The beef cattle population was kept open air, without building, on an extensive peat-bog soil pasture of about 300 hectare. In the spring and summer season the feed supply was assured by the grass of the pasture, while in the autum and winter periods the supply was assured by grazing corn crop residues, corn silage and hay. Concentrate feed supplement for the cows was applied only in breeding season. Salt block completed with macro-and microminerals (Se, Zn, Cu, Mn) was available for the animals during the whole year. Seasonal mating and inseminating was applied, the main breeding period was June and July. The calves were kept by their mothers' from their births until their weanings. Their main feed was suckled milk and creep feeding. The weaning of the calves took place in autumn. The calves were separated according to their sexes, and as replacement heifers. During the examinations the body weight and body measurements of the above mentioned breeds were compared. The body live weight and measurements were evaluated by monofactorial variance analysis. In the cases where the results of the monofactorial variance analysis showed a significant effect, the reliability of the differences among the breeds by LSD test was examined. The values of the various body measurements expressed in percentage of the wither height, then determined some body measure indices were calculated, too. These and their calculation methods are summarized in Table 1 . Table 1 The body measure indices and their calculation (Körpermaßindizes und deren Kalkulation) Name of body measurement index Calculation (HORN, 1973) Height-index * = height at withers / lenght of body x 100
Rumplength-index * = lenght of rump / lenght of body x 100
Over increase index = height at rumpcasque / height at withers x 100
The index of head = the distance between the eyes / lenght of head x 100
Weight index by Röhrer = live weight / height at withers x 100 (*= in the original formula length of trunks was used instead of body length)
Correlation co-efficients among the live weight data, ages and the various body measurements were calculated for the whole stock as well as separately for the three most numerous breeds (Hungarian Simmental, Hereford and contracted the twoAberdeen and Red -Angus breeds).
To predict a live weight form the body measures were used multiple regression analyses. SPSS 9.0 statistics programme and Excel XP programmes were used for the study. P<0.01 * HS = Hungarian Simmental; HE = Hereford; AA = Aberdeen Angus; RA = Red Angus; LR = Lincoln Red; LI = Limousin; CH = Charolais; BD = Blonde d'Aquitaine; SH = Shaver ** breeds without the same superscript differ significantly
Results
The average body measurement results received after appraising are shown in Tables  2, 3 and 4. From the data the following conclusions may be drawn: With regard to live weight, the highest value were shown by the Blonde d'Aquitaine cows (638 kg); the individual cow weighing the most (818 kg) in the stock also comes from this breeds. The second highest value were shown by the Shaver (619 kg), while the third in the row was the Limousin (591 kg). With respect to wither height, the highest value were shown by the Blonde d'Aquitaine (142.5 cm), significantly (P<0.05) surpassing the heights of the other breeds. The Limousin (138.0 cm), the Charolais (137.4 cm), the Shaver (136.6 cm) and the Lincoln Red (134.8 cm) did not statistically differ from one another, but they were significantly (P<0.05) higher than the two Angus breeds (131.6 cm and 132.0 cm, respectively) and the Hereford (130.3 cm). Considering height at rump, again the Blonde d'Aquitaine was the heighest 146.6 cm); however, it did not differ from the Limousin (143.3 cm), though it significantly surpassed the other breeds. The two Anguses (133.8 and 137.2 cm, respectively) did not differ from each other but their heights were significantly lower than the Charolais (141.5 cm) or the Shaver (139.3 cm), which showed the third heighest measures. The lowest height at rump belonged to the Hereford (132.0 cm). With respect to body length, the longest breed was the Blonde d'Aquitaine again (151.5 cm), whereas the second longest was the Limousin (148.3 cm), which statistically did not differ from it. The Shaver (142.1 cm), the Charolais (142.0 cm), the Lincoln Red (141.5 cm), the Aberdeen Angus (139.5 cm), the Hungarian Simmental (138.5 cm) and the Red Angus (138.2 cm) did not differ from one another, but were significantly (P<0.05) longer than the shortest Hereford (132.6 cm).
The highest values in length of the rump was shown by the Limousin breed (47.4 cm), but it differed no significantly to the other breeds. Considering width of shoulder, the widest breed was the Shaver (52.9 cm), which did not differ significantly from the Limousin (51.4 cm) and the Blonde d'Aquitaine (50.3 cm) but showed a significantly (P<0.05) higher value than the Charolais, the two Angus breeds, the Hereford and the Hungarian Simmental. The latter five breeds did not differ from this respect.
The highest value in width of the haunch (1 st width of the rump) was shown by the Limousin (58.3 cm), but it did not differ significantly (P<0.05) from the handquarters width I of the Shaver (57.7 cm), the Lincoln Red (57.0 cm), the Hereford (56.0 cm), the Red Angus (56.0 cm) and the Blonde d'Aquitaine (55.5 cm). Examining 3 rd width of rump, it may be concluded that the highest value were shown by the Blonde d'Aquitaine cows (23.2 cm), while the lowest values were given by the Hereford cows (18.6 cm). With respect to length of head, the breeds showed smaller but significant diffferences. The longest head measurement was shown by the Lincoln Red breed (52.8 cm). With regard to width of head, the breeds showed small differences. From the examined breeds, the Shaver (21.0 cm) can be characterized by the widest head, while the narrowest headed breeds are the Limousin and the Blonde d'Aquitaine. In the case of the Limousin and the Blonde d'Aquitaine breeds, the wider rump and the narrower yet longer head found in our examinations supports the easier calving that characterizes the breeds. The greatest head width (20.5 cm) and the smaller values for the width of the rump may be one of the reasons responsible for the calving difficultes. The relative body measurements and body indices calculated for the breeds that are shown in Table 5 . As the data shown the results are fairly similar that means no differences between the breeds evaluated. (with the * signed indices in the original formula in lieu of lenght of body the length of the trunk is) Table 6 shows the correlation (r) values of body weight, age and body measurements for the whole stock as well as separately for the three most numerous breeds the Hungarian Simmental the Hereford and the Angus (Aberdeen and Red Angus together). In all cases the live weight has an average or close (r = 0.40 -0.83; P<0.01 in most cases) and positive correlation with the various body measurements, but the correlation between the age and the body measurements is loose (r = 0.01 -0.46; NS) but positive. The correlation among the various body measurements is medium or close (r = 0.22 -0.81; P<0.05 in most cases) and positive. The results of the multiple regression analysis are shown in Table 7 . In the examined body measurements only three, the height at rump, width of shoulders and width of haunch has significant effect on the live weight (ŷ). Similarly to the data found in literature, different cattle breeds kept under similar conditions show differences in all body measurements. Namely, the breed with the heaviest weight, the highest withers and rumps as well as with the longest body was the Blonde d'Aquitaine. In this respect the Limousin and the Charolais came second alternately, which could be expected, as from the examined breeds, these three beeds can be ranked among the large sized cattle that are paternal ones in cross-breedings. From the smaller, maternal breeds the Shaver showed the largest body measurements.
In accordance with literature references, from the British breeds the Lincoln Red could be characterized by the largest body measurements, surpassing the Angus and the Hereford.
The examination of the relationship between the live weight and the various body measurements showed similar results to presented by various authors (WOLLERT et al., 1987; SCHRAMM et al., 1989; ENGELHARDT et al., 1992; WILSON, 1996; TŐZSÉR et al., 1995 TŐZSÉR et al., , 2001 etc.) . Namely, average or close and positive correlation between the live weight and most of the body measurements was found. This facts repeatedly calls the attention to the importance of taking cattle body measurement, and offers opportunity for estimating parameters in relation to the various body measurements. The current study had confirmed considerable differences between beef cattle races. Measurements such as width of haunch or height of rump or wither and other traits were used to study skeletal development. Therefore it can conclude that body measurements have been of recurring interest interest in beef cattle selection and breeding programs.
